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TSQ1ATION OF SUBTgHRANSAN ZOKBS 



BACKGROUND OF THE UMVKMTIOK 

This invention relates generally to oil and gas 
5 exploration, and in particular to isolating certain 
subterranean zones to facilitate oil and gas 
exploration. 

During oil exploration, a wellbore typically 
traverses a number of zones within a subterranean 
10 formation. Some of these subterranean zones will 

produce oil and gas, while others will not. Further, 
it is often necessary to isolate subterranean zones 
from one another in order to facilitate the explorati 
for and production of oil and gas. Existing methods 
IS for isolating subterranean production zones in order 
facilitate the exploration for and production of oil 
and gas are complex and expensive. 

The present invention is directed to overcoming 
one or more of the limitations of the existing 
2 0 processes for isolating subterranean zones during oi! 
and gas exploration. 



SUMMARY OF THB INVENTION 

According to one aspect of the present invention, 
25 there is provided a system for extracting fluidic 
materials from one or more subterranean formations 
traversed by a wellbore, comprising one or more solid 
tubular members positioned within the wellbore, one or 
more of the solid tubular members including one or more 
external seals; one or more slotted tubular members 
positioned within the wellbore coupled to each of the 
solid tubular members for extracting fluidic materials 
from one or more of the subterranean formations; and a 
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shoe poaicioned within the wellbore coupled to one of 
che slotted tubular members, wherein one or more of the 
solid tubular members are radially expanded into 
intimate contact with the wellbore. 
5 According to another aspect of the present 

invention, there is provided a method of isolating a 
first subterranean zone from a second subterranean zone 
in a wellbore, comprising positioning one or more 
primary solid tubulars within the wellbore, each of the 
10 primary solid tubulars traversing the first 

subterranean zone; positioning one or more slotted 
tubulars within the wellbore, each of the slotted 
tubulars traversing the second subterranean zone; 
fluidicly coupling the slotted tubulars and the solid 
15 tubulars; and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone 
within the wellbore external to the solid and slotted 
tubulars by radially expanding at least one of the 
primary solid tubulars into intimate contact with the 
20 wellbore. 

According to another aspect of the present 
invention, there is provided a method of extracting 
materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including 
25 a casing, comprising positioning one or more primary 

solid tubulars within the wellbore; fluidicly coupling 
the primary solid tubulars with the casing; positioning 
one or more slotted tubulars within the wellbore, the 
slotted tubulars traversing the producing subterranean 
30 zone; fluidicly coupling the slotted tubulars with the 
solid tubulars; fluidicly isolating the producing 
subterranean zone from at least one other subterranean 
zone within the wellbore by radially expanding at least 
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^ one of the solid tubulars into intimate contact with 

the wellbore; and fluidiely coupling at least one of 
the slotted tubulars with the producing subterranean 
zone . 

5 According to another aspect of the present 

invention, there is provided apparatus comprising . 

one or 

more solid tubular members positioned within «v 
wellbore, each of the solid tubular members including 
10 one or more external seals; one or more slotted tubular 
members positioned within the wellbore coupled to the 
solid tubular members; and a shoe positioned within the 
wellbore coupled to one of the slotted tubular members ,- 
wherein at least one of the solid tubular members and 
15 the slotted tubular members are formed by a radial 
expansion process performed within the wellbore in 
which at least one of the solid tubular members and the 
slotted tubular members are radially expanded into 
intimate contact with the wellbore. 
20 According to yet another aspect of the present 

invention, there is provided a system for extracting 
materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including 
a casing, comprising means for positioning one or more 
25 primary solid tubulars within the wellbore; means for 
fluidiely coupling the primary solid tubulars with the 
casing; means for positioning one or more slotted 
tubulars within the wellbore, the slotted tubulars 
traversing the producing subterranean zone; means for 
30 fluidiely coupling the slotted tubulars with the solid 
tubulars; means for fluidiely isolating the producing 
subterranean zone from at least one other subterranean 
zone within the wellbore; means for fluidiely coupling 
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at least one of the slotted tubulars with the producing 
subterranean zone; and means for radially expanding at 
least one of the solid tubulars and the slotted 
tubulars into intimate contact with the wellbore. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a fragmentary cross -sectional view 
illustrating the isolation of subterranean zones. 

10 DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

An apparatus and method for isolating one or more 
subterranean zones from one or more other subterranean 
zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonproducing zone 
15 using a combination of solid and slotted tubulars. in 
the production mode, the teachings of the present 
disclosure may be used in combination with 
conventional, well known, production completion 
equipment and methods using a series of packers, solid 
20 tubing, perforating tubing, and sliding sleeves, which 
will be inserted into the disclosed apparatus Co permit 
the commingling and/ or isolation of the subterranean 
zones from each other. 

Referring to Fig. 1, a wellbore 105 including a 
25 casing 110 are positioned in a subterranean formation 
115. The subterranean formation 115 includes a number 
of productive and non-productive zones, including a 
water zone 120 and a targeted oil sand zone 125. 
During exploration of the subterranean formation 115, 
30 the wellbore 105 may be extended in a well known manner 
to traverse the various productive and non-productive 
zones, including the water zone 120 and the targeted 
oil sand zone 125. 
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In a preferred embodiment, in order to fluidicly 
isolate the water zone 120 from the targeted oil and 
sand zone 12 S, an apparatus 130 is provided that 
includes one or more sections of solid casing 135, one 
5 or more external seals 14 0, one or more sections of 
slotted casing 145, one or more intermediate sections 
of solid casing 150 # and a solid shoe 155. 

The solid casing 135 may provide a fluid conduit 
that transmits fluids and other materials from one end 
10 of the solid casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any 
number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield 
tubulars fabricated from chromium steel or fiberglass. 
15 In a preferred embodiment , the solid casing 135 

comprises oilfield tubulars available from various 
foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the 
casing 110. The solid casing 135 may be coupled to the 
20 casing 110 using any number of conventional 

commercially available processes such as, for example, 
welding, slotted and expandable connectors, or 
expandable solid connectors. In a preferred 
embodiment, the solid casing 13 5 is coupled to the 
25 casing 110 by using expandable solid connectors. The 

solid casing 135 may comprise a plurality of such solid 
casing 135. 

The solid casing 135 is coupled to one more of the 
slotted casings 145. The solid casing 135 may be 
30 coupled to the slotted casing 145 using any number of 
conventional commercially available processes such as, 
for example, welding, or slotted and expandable 
connectors. In a preferred embodiment, the solid 
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casing 135 is coupled to the slotted casing 145 by 
expandable solid connectors. 

In a preferred embodiment, the casing 135 includes 
one more valve members 160 for controlling the flow of 
S fluids and other materials within the interior region 
of the casing 135. In an alternative embodiment, 
during the production mode of operation, an internal 
tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be 
10 employed within the apparatus to provide various 

options for commingling and isolating subterranean 
zones from each other while providing a fluid path to 
the surface. 

In a particularly preferred embodiment, the casing 
15 135 is placed into the wellbore 105 by expanding the 
casing 135 in the radial direction into intimate 
contact with the interior walls of the wellbore 105. 
The casing 13 S may be expanded in the radial direction 
using any number of conventional commercially available 
20 methods - 

The seals 140 prevent the passage of fluids and 
other materials within the annular region 165 between 
the solid casings 135 and 150 and the wellbore 105. 
The seals 140 may comprise any number of conventional 
25 commercially available sealing materials suitable for 
sealing a casing in a wellbore such as, fcr example, 
lead, rubber or epoxy. In a preferred embodiment, the 
seals 140 comprise Stratalok epoxy material available 
from Halliburton Energy Services. The slotted easing 
30 145 permits fluids and other materials to pass into and 
out of the interior of the slotted casing 145 from and 
to the annular region 165. In this manner, oil and gas 
may be produced from a producing subterranean zone 
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within a subterranean formation. The slotted casing 
14 S may comprise any number of conventional 
commercially available sections of slotted tubular 
casing. In a preferred embodiment, the slotted casing 
145 comprises expandable slotted tubular casing 
available from Petroline in Aberdeen, Scotland- In a 
particularly preferred embodiment, the slotted casing 
145 comprises expandable slotted sandscreen tubular 
casing available from Petroline in Aberdeen, Scotland. 

The slotted casing 145 is coupled to one or more 
solid casing 135- The slotted casing 145 may be 
coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, 
for example, welding, or slotted or solid expandable 
connectors. In a preferred embodiment, the slotted 
casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

The slotted casing 145 is preferably coupled to 
one or more intermediate solid casings 150. The 
slotted casing 14 5 may be coupled to the intermediate 
solid 
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(~nahi« 150 using any number of conventional commercially available processes 
such as, for example, welding or expandabla solid or slotted connectors. In a 
prtferrw? ^h^t-m^t th« slotted casing 146 is coupled to the intermediate solid 
regfrng 150 by expandable solid cmroprtnrs. 
5 The last slotted casing 145 is preferably coupled to the shoe 155. The last 

slotted casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes sacb as, &r example, welding or 
«xpano^able solid or slotted aimiectors. InapreferredemhodimmTt, the last slotted 
casing 145 is coupled to the shoe 155 by an expaniiable acM comieetor. 
10 In an alternative embodiment, the shoe lfi 5 is coupled directly to the last 
o ne of the intermediate solid fflnmgB 150. 

In aprefened enuvxHment, the slotted casmgsl45acepos»ionfidwithmthe 
waubore 105 by on?andmg the slotted casings 145 hi a radial direction into 
intimate contact with the interior walls of the weDbore 105. The slotted casings 
15 145 may be expanded in a radial direction using any number of conventional 
commercially available processes. 

The intermediate solid casing 150 permits fluids and other materials to pass 
between adjacent slotted casings 145. The mtermediate solid casing 150 may 
comprise any number of conventional commercially available sections of solid 
20 tubular casing such as, for example, oilfield tubulars fabricated from chromium 
steel or fiberglass. In a preferred embodiment, the intermediate solid easing 150 
comprises oilfield tubulars available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more 
sections of the slotted casing 145. The intermediate solid casing 150 may be 
25 coupled to the slotted casing 145 using any number of conventional comTnrrrifl ll y 
available processes such as. for example, welding, or solid or slotted expandable 
connectors. In a preferred embodiment, the mtermediate solid casing 150 is 
coupled to the slotted casing 145 by expandable solid connectors. The 
j D tmr~ti»«* OT™ ~"^g ™» ™*T comprise a plurality of such intermediate solid 

SO easing 160. 

InaprrfeTredembc<hment,aachm 
more valve members 170 for controlling the flow of fluids and other materials 
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,-nthin the interior region of the mtermediate csmng 150. In an alternative 

embodiment, aawfflberecoginzedbyper^ 

the benefit of the present discing 

mternmtubiuarstriiigw^ 
5 «i^n g sleeves, and valves may be employed within the apparatus to provide 

varicmsoptionsfcrcommmgh^ 

while providing a Quid path to the surface. 

In a particularly preferred embodiment, the Intermediate casing 150 is 
pl^mtotteweUboreluS by expand^ 
X0 direction into intimate contact with the interior walla of the weHbow 105. The 
interinediatecasmgloOinayte 
of conventional commercially available methods. 

In an alternative embodiment, one or more of the intermediate solid eaaings 
150 may be omitted. In an alternative preferred enibodiment. one or more of the 
15 slotted casings 145 are provided with one or more seals 140. 

The shoe 155 provides a support member for the apparatus 130. In this 
manner, various production and exploration tools may be supported by the show 
150. The ahoe 150 may comprise any number of conventional commercially 
available shoes suitable for use in a wellbore such as, &r ezanmle, cement f21ed 
20 ahoe, or an aluminum orcompoaiteshae. Inapreferredemb<>dhnent,theahoel50 
apprises an aluminum shoe available from Halliburton. In a preferred 
enibodnnent,theahoel55bsel^ 

and tendon to permit the use of high capacity production and exploration tools. 
In a particularly preferred embodiment, the apparatus 130 includes a 

25 pmraUty of solid casings 135, a plurality of seals 140, a plurality of slotted eaaings 
145, a plurality of intermediate solid casings 150, and a shoe 155. More generally, 
the'apparatus 130 may comprise one or more aoUd casings 135, each with one or 
more valve members 160, n slottedcasmgs 145, n-1 mtermediate solid casings 150, 
each with one ox more valve members 170, and a shoe 1B5. 

30 During operation of the apparatus 130, oil and gas may be controllably 

produced from the targeted oil sand cone 125 using U»- a^tted casings 145- The 
oil and gas may then be transported to a sur&ce lection using the solm casmg 
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^-^5 The use of intermediate solid casings 150 with valve members 170 permits 
isolated sections of the rone 125 to be selectively isolAted for prxxioctioii. Theseals 
140 permit the zone 125 to be fluidity isolated from the *one 120. The seals 140 
tother permitB iaojated secia^ 
5 other. intb^™»™"Pr, the apparatus 130 pernutsunwanted imd7cr non-productive 

subterranean zones to be fluidlcJy isolated. 

In an alternative embodiment, as will be recognized by persona having 
ordinary akin in the art and also having the benefit of the present disclosure, 
during; the production mode of operation, m internal tabular Btrm^ 
10 arrangements of packers, perforated tubing, sliding aleevea, and valves may be 
employed within the apparatus to provide various options for commingling and 
isolating subterranean zones from each other while providing a fluid path to the 
surface. 

An apparatus has been described that includes one or more solid tubular 
15 members, one ormore slotted tubiilar members, end a shoe. Each solid tubular 
meml^mcludea one or m(>r8 external aeala. The slotted tubular members are 
coupled to the solid tubular membera. The shoe is coupled to one of the slotted 
tabularmembera. In a preferred eTnboHirnmt, the apparatus farther includes one 
ormore intermediate solid tubular niembers coupled to and interleaved among the 
20 slotted tubular members. Each intermediate solid tubular member preferably 
includes one or mere external seals. In a preferred enrollment, one or more of 
the solid tubular members include one ox more valve members. In a preferred 
embodiment, one ormore themtarniediate soUd tubular ineiribera include one 

or more valve members* 
25 An apparatus haa been described that includes one or more primary solid 

tubulars, n slotted tubulara, n-1 mtermediata solid tubulara, and a shoe. Each 
primary solid tubular Includes one or more external annular seals. The slotted 
tubulars are coupled to the primary soUd tubulars. The intermediate solid 
tubulara are coupled to and interleaved among the slotted tubulars. Each 
30 tatenneoaatesoM tubular md 

is coupled to one of the slotted tubulars. 
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^ A m^ffr™* «» HFOl' >t * T *g ft fir^ «nfrfr»w*"iftftn grme from a flecrmd gtihtarTangan 

zone in a weBbore has been described that includes positioning one or more 
pHm fny g*> l*d tnb"^»"g gnd o»fi or more slotted tubuiara within the wellbore. The 
primary solid tobulars traverse the first subterranean zone and the slotted 
5 tabular* traverse the second subterranean zone. The slotted tubuiara and the 
solid tobulars are fluidicly coupled. The passage of fluids from the first 
subterranean zone to the second subterranean zone within the weUbore external 
to the solid and slotted tobulars is prevented. 

A method of extracting materials from a producing subterranean zone in a 
10 wellbore, at least a portion of the weUbore including a c a s ing, has been described 
that mchid gg positioning one or more primary solid tubulars and one or more 
slotted tubulars within the weUbore. The primary solid tubulars are fluididy 
coupled with the casing. The slotted tubulars traverse the produdn g subterranean 
zone. The producing subterranean zone is fluidicly isolated from at least one other 
15 subterranean zone within the weUbore. At least one of the slotted tubulars is 
fluidicly coupled with the producing subterranean zone. In a preferred 
embodiment, the method further includes controllably fluidicly decoupling at least 
one of the slotted tubulars from at least one other of the slotted tubulars. 

Although illustrative embodiments of the invention have been shown and 
20 described, a wide range of modification, changes and substitution is contemplated 
in the foregoing disclosure. In some instances, some features of the present 
invention may be employed without a corresponding use of the other features. 
Accordingly, it is appropriate that the appended claims be construed broadly and 
in a manner consistent with the scope of the invention* 
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1. A system for extracting fluidie materials from one 
or more subterranean formations traversed by a 

wellbore, comprising: 

one or mora solid tubular members positioned 
within the wellbore. one or more of the solid tubular 
members including one or more external seals; 

one or more slotted tubular members positioned 
within the wellbore coupled to e*ch of the solid 
tubular members for extracting fluidie materials from 
one or more of the subterranean formations; and 

a shoe positioned within the wellbore coupled to 
one of the slotted tubular members; 

wherein one or more of the solid tubular members 
are radially expanded into intimate contact with the 
wellbore. 



2. The system of claim 1, further comprising ; 
20 one or more intermediate solid tubular members 

coupled to and interleaved among the slotted tubular 
members, one or more of the intermediate solid tubular 
members including one or more external seals. 

25 3. The system of claim l, further comprising one or 

more valve members for controlling the flow of fluidie 
materials through the solid tubular' member a. 



4. The system of claim 2, wherein one or more of the 
30 intermediate solid tubular members include one or more 
valve members for controlling the flow of fluidie 
materials through the intermediate solid tubular 



11 



20-mf-2S03 09:44 FROM HASELTINE LPKE TO 2017125472600 _ . T' 17 . 

( 



V • « • • 
• « « • 



members . 



5. A method of isolating a first subterranean zone 
from a second subterranean zone in a we 11 bore, 
5 comprising: 

positioning one or more primary solid tubulars 
witbin the wellbore, each of the primary solid 
tubulars traversing the first subterranean zone; 

positioning one or more slotted tubulars within 
10 the wellbore, each of the slotted tubulars traversing 
the second subterranean zone; 

fluidicly coupling the slotted tubulars and the 
solid tubulars; and 

preventing the passage of fluids from the first 
15 subterranean zone to the second subterranean zone 

within the wellbore external to the solid and slotted 
tubulars by radially expanding at least one of the 
primary solid tubulars into intimate contact with the 
wellbore. 

20 

€. A method of extracting materials from a producing 
subterranean zone in a wellbore, at least a portion of 
the wellbore including a casing* comprising; 

positioning one or more primary solid tubulars 
25 within the wellbore; 

fluidicly coupling the primary solid tubulars with 
the casing ; 

positioning one or more slotted tubulars within 
the wellbore! the slotted tubulars traversing the 
30 producing subterranean zone; 

fluidicly coupling the slotted tubulars with the 
solid tubulars; 
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fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within 
the wellbore by radially expanding at least one of the 
solid tubulara into intimate contact with the wellbore; 
5 and 

fluidicly coupling at least one of the slotted 
tubulara with the producing subterranean zone* 
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7. The method of claim 6, further comprising: 
10 control lably fluidicly decoupling at least one of 

the slotted tubulars from at least one other of the 
slotted tubulars. 



8. The system of claim 1, wherein the one or more 
15 slotted tubular members comprises a plurality of 

slotted tubular members coupled to the solid tubular 
members, each slotted tubular member comprising a 
tubular member defining a longitudinal passage and one 
or more radial passages fluidicly coupled to the 
20 longitudinal passage. 

9. The method of claim 5, wherein positioning the one 
or more slotted tubulars comprises positioning a 
plurality of slotted tubulars within the wellbore, each 
25 clotted tubular comprising a tubular member defining a 
longitudinal passage and one or more radial passages 
fluidicly coupled to the longitudinal passage, 

10* The method of claim 6, wherein positioning the cne 
30 or more slotted tubulars comprises positioning a 

plurality of slotted tubularB within the wellbore, each 
slotted tubular comprising a tubular member defining a 
longitudinal passage and one or more radial passages 
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fluidicly coupled to the longitudinal passage. 



11. An apparatus, comprising: 

one or more solid tubular members positioned 
5 within a wellbore, each of the solid tubular members 
including one or more external seals; 

one or more slotted tubular members positioned 
within the wellbore coupled to the solid tubular 
members ; and 

io a shoe positioned within the wellbore coupled to 

one of the slotted tubular members ; 

wherein at least one of the solid tubular members 

and the slotted tubular members are formed by a radial 

expansion process performed within the wellbore in 
15 which at least one of the solid tubular members and the 

slotted tubular members are radially expanded into 

intimate contact with the wellbore. 

12. The apparatus of claim 11, further comprising; 
20 one or more intermediate solid tubular members 

positioned within the wellbore coupled to and 
interleaved among the slotted tubular members, each 
intermediate solid tubular member including one or more 
external seals; 

25 wherein at least one of the solid tubular members, 

the slotted tubular members, and the intermediate solid 
tubular members are formed by a radial expansion 
process performed within the wellbore in which at least 
one of the solid tubular members, the slotted tubular 

30 members, and the intermediate solid tubular members are 
radially expanded into intimate contact with the 
wellbore . 
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13. The apparatus of claim 12, wherein one or more of 
the intermediate solid tubular members include one or 
more valve members for controlling the flow of fluids 
between the solid tubular members and the slotted 
tubular members . 



10 



14. The apparatus of claim 11, further comprising one 
or more valve members for controlling the flow of 
fluids between the solid tubular members and the 
slotted tubular members. 



15. A system for extracting materials from a producing 
subterranean zone in a wellbore, at least a portion of 
the wellbore including a casing, comprising; 
15 means for positioning one or more primary solid 

tubulars within the wellbore; 

means for fluidicly coupling the primary solid 
tubulars with the casing; 

means for positioning one or more slotted tubulars 
20 within the wellbore, the slotted tubulars traversing 
the producing subterranean zone; 

means for fluidicly coupling the slotted tubulars 
with the solid tubulars; 

means for fluidicly isolating the producing 
25 subterranean zone from at least one other subterranean 
zone within the wellbore ; 

means for fluidicly coupling at least one of the 
slotted tubulars with the producing subterranean zone; 
and 

3 0 means for radially expanding at least one of the 

solid tubulars and the slotted tubulars into intimate 
contact with the wellbore. 
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16. The system of claim 15, further comprising: means 
for controllably fluidicly decoupling at least one of 
the slotted tubulars from at least one other of the 
slotted tubulars. 

5 

17. The system of claim 15/ further comprising means 
for positioning a plurality of slotted tubulars within 
the wellbore; wherein each slotted tubular consists of*. 

a tubular member defining a longitudinal passage 
10 and one or more radial passages f luidicly coupled to 
the longitudinal passage. 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ /GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



